Putative myosin heavy and light chains in Tetrahymena: co-localization to the basal body-cage complex and association of the heavy chain with skeletal muscle actin filaments in vitro.
The basal body cage is a fibrillar chamber which surrounds each basal body in the ciliate cytoskeleton. The function of this chamber is unknown. In Tetrahymena, the cage contains actin filaments which connect the cage to triplet microtubules. In this study, we have examined the cage for the presence of myosin. Skeletal muscle myosin-II heavy and light chains were used to affinity-purify anti-MHC and anti-MLC antibodies, respectively, from an antiserum raised against Tetrahymena oral apparatus proteins. On western immunoblots of ATP-solubilized Tetrahymena proteins, the anti-MHC antibody detected a putative myosin heavy (180 kDa) chain, and the anti-MLC antibody detected a putative myosin light (18 kDa) chain. The anti-MHC antibody specifically labeled the AI zone of sarcomeres. In cosedimentation assays with an ATP-solubilized protein fraction, the 180 kDa polypeptide associated with skeletal muscle actin filaments in an ATP-dependent manner. The sedimented actin filaments appeared to be organized into bundles. Immunodepletion of the 180 kDa rendered the ATP-solubilized protein fraction ineffective in bundling actin filaments in a cosedimentation assay. ATP-solubilized Tetrahymena proteins, which included the 180 kDa polypeptide, exhibited F-actin-stimulated, Mg2+ ATPase activity and K+, EDTA ATPase activity which are characteristic of myosin ATPases. Immunodepletion of the 180 kDa polypeptide reduced the F-actin, Mg2+ ATPase activity of the ATP-solubilized protein fraction by more than 80%. Based on these various observations, we conclude that the 180 kDa polypeptide is a putative myosin heavy chain, probably a myosin-II and that the 18 kDa polypeptide is probably a myosin-II light chain. We have used the affinity-purified, anti-myosin antibodies with immunofluorescence microscopy and immunogold electron microscopy to map the location of the putative myosin heavy and light chains in Tetrahymena. Immunofluorescence microscopy showed that the anti-myosin antibodies localized to Tetrahymena somatic and oral region basal bodies. At the ultrastructural level, the anti-myosin antibodies localized to filaments in the basal body-cage complex. The labeling patterns with both anti-myosin antibodies were identical to the labeling pattern observed with an anti-actin antibody reported in a previous study. The co-localization of myosin and actin argue for a motility system within the basal body-cage complex.